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MANNAN-BINDING LECTIN 



5 Technical Field 

The present invention pertains to the use of a blood mannan-binding leoin (MBL) 
regulator for the manufacture of a life saving drug to treat or cure a critically iU pa- 
tient. It further claims the use of measurements of MBL to predict mortality in criti- 
10 cally ill ICU patients. One fijrthar aspect of present invention is to the use of mono- 
mers and tdigomers of MBL in prophylactic and/or curative treatment of patients 
admitted to inteiasive care units (ICUs). 

Badi^onnd of tiie Invention 



Mortality among patients with prolonged critical illness exceeds 20 percent, with 
most deaths being attributable to sepsis and multiple-organ failure (Van den Braghe 
O et Bl., N Engl J Med 2001;345(19):1359-67; Takala J, et al. N Engl J Med 

1999;341(ll):785-92). Each year, these conditions aff^t more than 500 000 patients 
20 in the United States alone (Wheeler AP et al. N.Engl, JMed. 1999;340(3):207-14). An 
increased susceptibility to seveare infections during oitical illness, as well as adverse 

efiTects of an excesmve systemic infLammatoxy response on organ fimction may be 

operative. 

25 The average serum concentration of MBL in the adult popnlstion is between 1000- 
2000 ngM with very hirge vaiiBdona (Turner MW and H^mdS EM. Rev. Immuno- 
genet. 2000;2(3):305-22). The between-subjeots diCEBrences In serum concentrations 
are primarily caused by goaetic &ctors. Point mutations ^hin exon I as well as in 
the promoter region of the MBL gene occur with high inddence. As a consequence^ 

30 approximateiy one third of ^ populatiwa have MBL concentrations below 500 
vg/mi, and more thui 10% liave concentrations below 50 ng/ni (SteflEfanscn R» et aL 
XlmmunolJ^aiBthods 2000;241(l-2):33-42). Normally, within-subject variations of 



16 
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MBL levels are very small (Hansen TK, et al. J.Cim.EndoainoLMetab 
2001;86(ll):5383-8)^ but serum concexxtxatiaja^ mcrease during acute phase re- 
sponses (Thiel S, et al. Clin.E7qp.IramunoL 199i;90(l):3t-5) md can be sp^dfically 
induced by growth hormone (GH) administration QSmis^n TK, et al. J, Clin. Endo- 

6 crinoLMetab 2001;86(ll):53»3-8), DejBlcieixcy of MBL is associated with an in- 
careased incidence of infections (Super H al« LaJEXCet 1989;2(8674): 1236-9; Koch 
A, et al. JAMA 2001;285(10):1316-21; Summerfield JA, et al. BMT 
1997;314(7089): 1229-32; Garred P, « al Lancet 1995;346(8980):941-3), but due to 
the redundancy of the immune system the increased risk may only be appamtt if 
10 other coexisting immunologpical abnoxmalttiea are present. In line "with this^ it was 
recently reported that low levels of MBL la patiexits receiving cancer chCTiotherapy 
are associated with an ino-eased frequency of febrile neutxppeocuc episodes and severe 
infections (Neth O. Ham I. et al. Lancet 2001;358(9282);614-.8/, PetorsXuixd NA, et 
aL Lancet 2001;3S8(9282>:637-8). The impact of MBL con.centratioas on the course 

15 of disease itt otherwise ummmocompetent critically ill patients has not been studied 
yet and is aB object present invention. 



By present study was investigated how MBL affects outcome in critically ill patients. 
In all patients, irrespective of the treatment, the MBL concentrations increased sig- 
20 nificantly Twth the time of intensive care CP<0.0001X a rise that was independent of 
the baseline MBL concentration, but attributable to the survivors. By present invett- 
tlon it was demonstrated that low MBL levels were at negative outcome in critically 
ill patients. MBL concentrations at baseline were almost three times higher in survi- 
vors than in non-survivors (p=0.04). 

25 

This invention demonstrates that restoring MBL levels in critically ill patients to 
normal levels, preferable to a level above 250 )ig/l serum, more preferably to a level 
above 500 fig/1 serum^ more preferably to a level above 1000 ng/ml and most pref- 
erably between 1000 ng/ml and 2000 ng/ml can be used to improve outcome such as 
30 the survival of critically ill patients in the intensive care unit (JCU). However, after 
this invention, it will be clear for the man skilled in the art that also active MBL de- 
rivatives or compounds of the groiQ) of biologically active substaxxces, which stixnu- 
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20 



25 



late hepatocyte& to syothesise and/br release of MBL and consequ^Qttly incareaBe the 
level of circulating MBL can be used to obtain the same outcoxne* 

The TSSBL is obtainable from various sources. 

Mannan-binding lectin was first isolated from human serum in 1983 (Kawasaki N. et 
al, J. Biochem CTokyo), 1983, 94, 937-947) by ajBSnity chromatography on mannan- 
Sephrarose (mannan coupled to a Sepharose matrix) in the presence of Ca-ions. Elu- 
tion of MBL from the afiSnity column was performed by means of EDTA. Improved 
methods of mannose binding protein purification have been described in Ezewfco- 
witz Raymond US 5270199; S.M. Tan et al Biochemical journal VoL 319 , no 2, 15 
October 1996, pages 329- 332; EL Koppel et al. Journal of chromatography B.; Bio- 
medical Applications., vol. 662, no 2, 1994 pages 191-196.; D C. Kilpatrick Transfu- 
sion Medicine, vol 7 , no. 4, 1997 pages 289-294 and WO 99/64453 Laux&en Itoga. 
MBL can be isolated by passage down a mannose-Sepharose OTlunm as describ0d 
by Wild et aL, Biochem. L, 210: 167-174 1983 or Drickamcr ct al, X of Bio, Chem- 
istry, 261: 6878-68S7 1986. MBL can be produced in engineered cells. Recombi- 
nant MBL has been produced by mammalian toII culture (pzekowitz, U.S. Pat. No. 
5,270,1999) such as in myeloma cells, Chinese hamster ovary (CHO) cells, human 
hepatocytes> and human embryonic kidney (HEK) cells (Vomp-Jensen^-T et al. Iirt- 
Immunophannacol 2001 Apr; 1(4): 677-87) or by expression of MBL in methylo- 
trophic yeast strains as for instance described in US6337193. 

Clinical grade MBL has been obtained and shown to be safe upon infusion. It has &t 
instance ahready been demonstrated in patients with long disease that pooled human 
donor plasma dmved MBL can safbly be administered to patients (Onred^-P^eir; et 
al. Pedlatr-Pulmonol 2002 Mar; 33(3): Mcwrwver, present invention dem- 

onstrated for the first time an efiSctent IMBL therapy for critically ill patients in the 
ICUp which were not previously been immunocon]9>romised C^,g. not immuno$u- 
pressed after oigan transplantation or by disease), 

Furtfaearmore it will be clear for the man skilled in the art lhat conipoimds of the 
group of biologically active substances which stimulate hepatocytes to synthesis? 
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and or release MBL and consequently increase the level of circulating MBL can be 
used to in a prophylactic or therapeutic treatment to hnprove outcome and surviv- 
ability of critically ill patients in the ICU. Such compound with an activity of pro- 
moting the seo-etion of MBL were aheady well disclosed befbre the moment of this 
invention such as growth hormone 03a3^s«OrT-Ket al. J-Clin-Endocrinol-Metab. 
2001 Nov, 86(11): 5383-8), 



The general structure of MBL is shown in EP0375736B1 May 13, 1998 Aug. 5, 
1988, 

10 

Nucleic add, for exaraple> DNA, encoding MBL can be isolated by standard tech- 
niques as for instance described in USS270199. For eKample, oligonucleotide probes 
specific for the nucleic acid may be coxBStructed and used to probe eitiber genomic or 
cDNA libraries, as described by Dridcamer et al. J, Biol. Chem., 261:6878 (1986), 
15 Alternatively, gene fragments from related genes can be used as probes. Prel^ably, 
the probe is homologous to a region of the carbohydrate binding doxoam of MBL. 
The clones isolated by this technique contain engineered nucleic acid. Once isolated, 
the gene encoding MBL is useful for produdog recombinant MBL, or peptide frag- 
ments thereof. In addition, the nucleic acid can be modified by standard tedmiques in 
20 order to express modified peptides. I^or instance, a human liver cDNA library has 
been constructed by standard techiuque as described by Woods et al. Ptoc. 
Natl.Acad, ScL USA, 5661, 1982. This Ubrary was probed using a gel purified ra- 
dxolabelled rat MBL-C cDNA sequence digested vfiOi Xhol andBcoIRI as desc^dibed 
by Dricfcamer (J- Biol. Chem. 263:9557, 1988). Such probe can be used under non- 
2S stringent conditions to identij^ Potentially useful clones ( Kwiatkowski et al, 323 
Nature 455, 1986; Messing et al. Pioc. Nat. Acad. ScL USA 74:3642, 1977). A MBL 
cDNA clone has fi>r instance been used as a probe fr>r human genomic library. Such 
library can for instance be constructed by standard techniques and clones, which hy- 
bridised under stringent conditions can be isolated. 

30 

ETjpression of MBL peptide fragments can be done by standard procedures. For ex- 
ample, Ihe desired r^on of the MBL encoding DNA, preferably the cDNA, can be 
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isolated fironmjne of the above-described clones and inserted into my one of several 
standard ejJturessioA vectors. A preferred re^on for wjpression is that aicoding the 
carbtdiydrate binding lectin isolated from the coelomic fluid of a sea urchin A. cras- 
sispina (Giga et aL, J. Biol. Chem. 13: 6197, 1987); a diicken cartilage core proteo- 
glycaa protduQ (SMgaku et al., Proc. NaU. Acad. Set USA 83:5081, 1986) and the 
IgB Fc receptor Okwta et al.. Proc. Natl. Acad. Sd. USA 84:819, 1987). 



Antibodies to such expressed peptides or to MBL itself can be produced by standard 
techniquBS. They may be monoclonal or polyclonal and are use&il &r identification 
1 0 of the peptides within aiumal serum or in clinical diagnostic tests. 

A rambw of caibol^ydrate-bfajding protdns (lectins), are known in man. One group is 
the O-type lectins. The C-^pe lectins contain a CBlcium-dqpeiadent carbohydrate rec- 
ognition domain (a C-type CKD) (Weis Taylor ME and Dxidnnner K (1998) 

15 Immwwlogical Rffviews 163: 19-34). Mannan-bimUng lectin (MBU), synonymous to 
mannose-bindlng lectin, maonan-binding proteui or manrmse-binding prot^ (N^PX 
belongs to the subgroup of C-type lecliuiw, tcmned colJecHns. These soluble protans 
are conqwsed of subunits presenting three CEDe attadbied to a collagenous staUc 
CHoimskov, U.. Malhotra, R., Sim, K.B., and Jensenius, J.C. (1994) ImtmmoLToday 

20 15:67-7'0 • MBL interact wlh carbohydrates presented by a wide range of micro- 
organisms and aocuxBulating evidence shows tbiat it plays an impoattant role in 
innate immune deffence (Turner, M.W. (,1996!) ImmttnoLToday 17:532-540). 

When bound to carbohydrate MBL b able to activate the oaaiplemtaat system. Tbs 
25 con^lement system may be acstivated via three dififerent pathways: the classical 
patixway, the altanativB pathway, and the mannan-bindii^ lectin QsSBL) pathway 
that is initiated by the binding of MBL to carbohydrates presented by micro- 
organisms. The coaq)oaeats of the alternative pathway and of the MBL pathway are 
parts of the hmate hnimme d^ence, also tenned the natural or the non-clonal, im- 
30 mune defence -v^le the dassical pathway involves coc^eration with antibodies of 
the specific immune defence (Janeway CA, et al (1999) loraiunobiology, the im- 
mune system in heahh and disease^ Fourth Bdltioxi, Churdbill Livingstone) . 
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MBL is synthesised in the liver by hepatocytes and secreted into the blood. It binds to 
carbohydrate structures on bact^ia^ yeast, parasitic protozoa and viruses, and eTdiib* 
its antibacterial activity through killing of the niicro-arganisms by activation of the 
5 terminal, lytic complement components or through promotion of phagocytosis (op- 
sonization). The sertifonn structure of MBL is somewhat similar to the bouquet-Uk^ 
structure of Clq» the immunoglobulin-bindtng subcomponent of the first component 
in the classical pathway (Turner, M-W. (1996) ImmunolTodqy 17:532'-540). Clq is 
associated with two s^ne proteases, Clr and Cls, to form the CI complex . Simi- 
10 larly, MBL is associated with the serine proteases MASP-l (Matsushita, M. and Fu* 
jita, T (1992). J.ExpM^cL 176: 1497^1 50^) . MAJ5P-2 (Thiel S, et al. Nature, 
386(6624): 506-510), MASP-3 (Dahl MR, et al. Immunity. 2001; 15(1): 127-35) and 
an additional protein called MApl9 (Stover CM, et A J Immunol 162: 3481-3490). 
MASP-1, MASP-2 and MAJSP-3 have modular structures identical to those Of Clt 
1S and Cls (DaU MR, et al Immunity. 2001;1S(1):127-3S). The binding of MBL to 
carbohydrates induces the activation of MASP-1, MASP-2 and MASP-3. Activated 
MASP-2 tfien generates the C3 convertase, C4bC2b, through cleavage of the com- 
plement fkctors C4 and C2 (Thiel Set al (1997) Natun^ 3«6(6624); 506-510), Reports 
si^gest that MASP-1 may activate C3 directly (Matsushita M, et al J. B?q>. Med. 
20 1992; 176 (6>: 1497-502), The possible substrates for MASP-3 Is unknown. Nothing 
is known about the stoichiometry and activation sequence of the MBIwMAJSP c<mi- 
plexes. MBL has also been characterised in other animals such as rodents^ catcl^ 
chicken and monkeys. 

25 The human MBL protdn is composed of up to 18 identical 32 kDa polypeptide 
diains (Lu, J., et aL (1990) J. Immwml 144:22S7-2294), each comprising a short N- 
termhial segment of 21 amino adds indudii^ three cysteine residue$> fi:)llowed by 7 
repeats of the collagenous motif Gly-X*Y intemxpted by a Gin residues followed by 
another 12 Gly»X-Y repeats. A small 34 residue 'neck'-region' joins the CMerrninal 

30 Ca^'^'^dependent lectin domain of 93 amino adds with the collagenous part of the 



molecule (Sastiy, K., et aL (1989)7. Exp. Med 170; 1175-1189). 
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The collagenous regions of the polypeptide ch«iin combines in subwnte connposed of 
these polypeptide chains which are covalently linked by diisiilphxde bxidges^ both 
between individual subumts and between the polypeptide chains in each subunlt 
(Turner, MW. (1996) ImmunoLToday 17:532-540). 

5 

The position of these disulphide bridges has, however, not been fUUy resolved. SDS- 
PA6B analysis under non-reducing conditions of MBL shows bands with an appar- 
ent molecular weight (in.w.) larger than 200 kDa presumably representwag blocks of 
3x3, 4x3, 5x3 and even 6^3 complexes of covalently assembled subunits (Lu* J.> et 
10 al. (1990) J. ImmuwL 144;2287-2294). 



The actual number of subumts in the natural human MBL protein has been contro- 
versial. Lipscombe et al obtained data by use of ultracentrifug^tion suggesting 25% 
of human serum MBL to be made of 2-3 trimers and only a minor fraction reaching 

15 the aze of 6 trimers (Lipscombe, ILJ., et al. (1995) Immxmology «5:660-667>. The 
relative qiumtification was carried out by densitometry of Western blots developed 
by chemiluminescence. By SDS-PAGE analysis of fractions from ion exchange 
chromatography it was found that the iH^oxxnnant species of covalently linked MBL 
subunlt chains consisted of tetramers while only peirtameric or hexameric complexes 

20 acstivated complement (Lu, J., et al. (1990) J. Immunol 144:2287-2294.). Gel per- 
meation chromatography (GPCT) analjrsis, in contrast^ suggests that MBL is coxnpara- 
ble in size with the CI complex. GPC can be carried out under conditions which al- 
low for a study of the importance of weak protein-protein interactiojis in the formja- 
tion of MBL molecules and, in combination with standard MBL assay techniques, 

25 also allows for unbiased detemiination of the MBL content in the GPC fractions. 



The concentration of MBL in human semm is largely genetically determined, but 
reportedly increases up to threefold duih^g acute phase reactions (Thiel S. et bL 
(1992) Clin Exp Immunol 90: 31-35). Three nmtations causing structural alterations 
30 as well as two mutations in the promotor region are associated with MBL deficiency 
(Madsen, RO., et aL (1994) Immunogenetics 40:37-44), MBL deficiency is associ- 
ated with susceptibility to a variety of infections. Bxammation of filve adult inudividu- 
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als viiOi unusual and severe infecdons showed three to be homozygous for stmctttral 
MBL mutations and two to be heterozygous (Summerfidd JA^ et al (199S) Larwef 
345: 886-889). lavestigatictti of 229 children referred to the Danish National Ho^ital 
because of noii-HIV-related immunodeficiency showed a tenfold higher frequency of 
homozygosity Bar structural MBL mutant alleles than seen in a coittrol group (Garr ed 
P, et Ed. (1995) Lancet 346; 941-943). Allotyping of 617 consecutively hospiMiz^d 
children at St Mary*s Hospital in London showed signiiBicantly higher fre^eitoy of 
homozygosity and heterozygosity for mutant allotypes in the infected children than in 
the noninfected (Summerfield JA, (1997) BioMed J 314: 1229-1232), 



MBL can bind to a wide range of oligosaccharides. As MBL does not usually recog- 
nise self-deterxmnaztts, but is well suited to interactions with microbial cell surfaces 
presenting repetitive carbohydrate determinants. In vitrOy yeast {Candida albicans 
and Coptococcus neoformans\ vmises ( HIV-1, HIV-2;, HSV-2j and various types of 
15 influenza A) and a number of bacteria have been shown to be recognised by MBL. In 
the case of some bacteria, the binding with MBL is impaired by the presence of a 
capsule (van Emmerik, LC, et al. (1994) Clin.E»p.ImniLunol 97:411-416). However, 
even encapsulated bacteria ( Neisseria weningtii<&s) can show Stxox)^ bil^diuig of MBL 
(JackDL, et aL (1998) B. J Immunol 160: 1346-1353), 

20 

The micro-ori^isms, yMch uxfect MBL defidient individuals^ represent imny dif- 
ferent species of bacterial, viral and fiingal origin (Turner, M.W. (1996) Immu- 
noLToday 17:532-540; Summerfield JA, et al, 0997) BioMied J 314: 1229-1232). 
MBL may be a general defence molecule against most bacteria, and thus be a reason 
25 why so many bacteria are non-pathogenic. 

While accumulating data support the notion of a protective effect of MBL fhere are 
also observations suggestu^g that infections with some micro-organisms, notably 
intracellular pathogeny attain a higher jBrequency in MBL sufBcient than in MBL 
30 deficient individuals (Oarred, P, et al. (1994) EurJ.Immunogen, 21;125-131 and 
Hoa^Van Helden EG, et al (1999) Pediatr Res 45:459-64; Hoal-Van Helden EG, et 
a]. (1999) Pediatr Res 45:459-64). This is in concordance with the results of an ani- 
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mal eTcperiment, where an iiua^ased number of HSV-2 were found in the livor of 
mice pie injected with human MBL (Fischer, PB, et al. (1994) Scand J liramonol 
39:439-445). 



5 

We investigated wh^er a low MBL level affects outcome in non- 
immunocGmpromised critically ill patients. Protracted orictical iUnesg h associated 
with substantial metabolic derangemsnt and a high risk of death CVan den Berghe G. 
et al 2000; 143 (1): 1 - 13). Mortality among patients with prolonged critical iUness 

10 exceeds 20 percent (Van den Berghe G, et al- N Engl J Med 2001;345(19):1359-67; 
Takala J, et al. N Engl J Med 1999;341(11): 785-92), with most deaths being attribut- 
able to sepsis and multiple-organ feilure. Each year, these conditions aSect more than 
500.000 patients in the United States alone (Wheeler AP and Bernard GB- 
N.Engl.J.Med. 1999-.340(3):207-14 ). An increased susceptibility to severe infection* 

15 during critical illness, as well as adverse effects of an excessive systentio inflamma- 
tory response on organ fonctlon may be operative. 

Previous MBL infusion has been suggested for treating MBL deficiency in ira- 
muno-compromised individuals. IimnunocorapronnsBd is used in its normal mean- 

20 ing, Le. an individual not being citable of evoking an inwnune response towards an 
infisction. MBL deficiency has ofioi been defined by an arbitrary level of about 
SO ngftnl. This level is often identical with the senativity of various MBL test assays, 
and the levd has therefine been wt as the level for which aibstantial]^ no MBL 
could be detected. In the case oi patients treated with chemotbecapy » level of 500 

25 ng^ml has been suggested as defining MBL defidancy in tibis condition. 

By the present invention it has been demonstraled that admimstraling MBL to ICU 
admitted patients may reduce the risk of death firom sepus and septic diock durii^ 
prolonged ICU stay.. The patients in questicaa xnay have a MBL level below 500 ng^nil 
30 serum. Clinical grade MBL is available and has beoa shown to be sa& upon infUsioa 
(Garred,-Peter; et aL Pediatr-PulmonoL 200^ Mar. 33(3): 201-7). Production of rfr- 
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combinant MBL conceivably having a structure and aa activity similar to that of na- 
tive MBL has been attained (patent appHcalion PA 1999 00668/C5/KH). 

Summary of the Invention 

The invention features the use of MBL, purified from natural sources or from mate- 
rial produced by recombinant technologies^ or by any other suitable MBL-producing 
cell line, £ar the treatment of individuals adnoitted to ICUs. The MBL may be ^n^en 
before or after start of the treatment and tor any duration of time deemed suitable. 

The invention in one aspect relates to treatment of iniUvidoals admitted to ICUs, criti- 
cally ill patients or to treatment of individuals ivbo are at risk of prolonged ICU ad- 
mission due to proceduresAreatment known to be associated ^vitfa allocations to ICUs 
(e.g. major surgery). 

Accordingly, complications arising during ICU-stay are likely to e;spoBe tibie individ- 
ual in question to a higher risk of inflammatoiy conditions and indeed death. It is 
possible according to the invention to pcophylactically treat the patients before or 
during procedures/treatments (e.g. nxdQor surgery) known to be associated vniAi a risk 
of proloi^ed ICU admission. By prophylactically treating the ICU- complications 
before or during a treatment known to be associated with a risk of prolonged ICU 
admission it is possible to reduce the mortality from sepsis and sqptic shock arising 
during the ICU-stay. 

In another aspect the present invention is related to the use q£ a composition com- 
prising at least one mannan-binding lectin (MBL) polypeptide monomer^ or at least 
one oligomer comprising at least one mannan-bindixis lectin OVIBL) polypeptide 
monomer^ in the manu&cture of a medicament for prophylactic, ameliorating or 
curative treatment of a condition obtained during intensive care, in an individual ini- 
tially having plasma levels of MBL below 500 ng/ml. 
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In yet another aspert there is provided a method to predict the Ta$k of fatal oirtoome in 
an individual allocated to iCUs through measurements Of the conceotratioil of MBL 
in plasma or serum obtained from the individual^ and estixxiation of the prohabttity on 
the basis of the measured concentration. 



DeGditioiis 



The terra "systetyitc inflammatoiy response syndrome (SIRS)"^ as used herein refers 
10 to the uncontrolled disease process which ensues an initial insult and which gives rise 
to a znulti system disturbance secondary to inflammatoiy mediators released during 
shock. It can mean a response to an inflamnmtioa or injury that can be infeOtiOttS Ot 
nonpinfectious, defined by having two of the following: 1) Temperature aboVe 35 
degrees C or less than 36 degrees C, 2) Heat rate >90, 3) Respiration rate >20 or 
15 Paco2<32 tocr, 4) WBO 12,00Q/mm3 or <40000, or >10% bands. 

The term -Sepsis*', as used h^m refers to "SIRS"^ as described above, which is 
particularly caused by an infectious insah leading to the imtial shodk phase, 

20 The term ''Bacteraeraia'\ as used herein means the presence of bacteria in the blood- 
stream detected by blood cultures. 



25 



The tenn '*S^tic shock^ as used herein means Sepsis with » systolic BP <90 mm or 
drop of 40 mm Hg from baseline value in absence of other causes. Sev^ sepsis may 
cause organ dysfiuiction* 
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The term "Critical ill patients** (CIDP) as used her^ means patients which have sus- 
S tained or are at risk of sustaining acutely life-threatening single or multiple org^n 
system failure due to disease or injury, a patient who is being operated and where 
conoipUcations supervene, and a patient who has been op^ted in a vital orga;a within 
the last week subject to major surgery within the last week, U$u^Uy and preferably, 
these conditions necessitate prolonged ininute to minute therapy an/or observation, 
10 usually and preferably in an intensive care unit (ICU) which is a part of an hospital 
or alifce capable of providing a high level of intensive therapy in tenwa of quality and 
immediacy. Critical illness might be explained as a disease or state in patimts in 
which death is possible or inominent and whereby the patients axe maintained under 
total or partial parenteral nutrition in an "urtensive care unit (ICU), a hospital facility 
1S or alifce for provision of intensive nursing and medical care, charactmsed by high 
quality and quantity of continuous monitoring. In a more restricted sense, th© term a 
" critilcaUy ill patienf, as used herem refers to a patient who has sustained or are at 
risk of sustaining acutely life^hreatening sii^e or niuMple organ failure due to dis^- 
ease or injisry, or a patient who is being operated and where complications super- 
20 vene. In a even more restricted sense, the term a "critically ill patient", as used herein 
refers to a pati^ who has a sustained or are at risk of sustaining acutely 
threat^ung single or multiple organ system &ilure due to disease or injury. Simi- 
larly, this definition qiplies to similar e?qpressik)ns such as ^cdtical illness in a pa- 
tient' and a 'patient is <^tiral iir. Examples of a critically ill patient is a patient in 
25 need of cardiac surgery, cerebral surgery, thoradc surgray, abdonunal surgery, vas- 
cular surgery^, or transplantation, or a patient suffering from n^irological cUseases, 
cerebial trauma, reiH>h:atQry insufEiciency, abdonnxud peritonitis, multiple trauma, 
severe bums, or critical illness polyneuropathy. 



30 



- ' 10^47780. 22-Sei3-Q2 09;Q0n 



22.S8P: 2002 21:53 




.6 328515 



Nr. 2996 P. 18/43 




5 



10 



15 



20 



25 



Description of tiie illustrative embodiment 
Indication 

Previously MBL infusion has been suggested for treating MBL deficiency in imimo- 
conzpromised individuals. IjcQtmunaoomproiaiised is used in its normal meaning, i.e. 
an individual not being capable of evoking an immune response towards an infection. 
MBL deficiency has often been ddBned by an arbitrary level of about SO ng/ml. Tins 
level is often identical ivith the sensitivity of various MBL test assays, and the level 
has thereftnre bem set as the level ft>r vffaich substantially no MBL could be detected. 
In the case of patients treated with chemotherapy a level of SOO ng/ml has been sug- 
gested as defining MBL deficiency in this condition. 

By the present invention administrating MBL to ICU admitted patients may reduce 
the risk of drath fi-om sepsis and septic shock during prolonged ICU stay. The pa- 
tients in question nmy have a MBL level below 500 ng/ml serum. 

Also the treatment of ICU adnoitted individuals may be conducted by administering 
MBL to these individuals in combination with relevant antibiotics, anti'-viral agents 
or anti-fungal agents. 

In particular, individuals at risk of prolonged ICU admission due to a surgical or 
medical treatment will benefit from prophylactic treatment with MBL befbre» during 
and possibly also aftv the tr^lment in order to reduce the mortality ftom complica- 
tions (sepsis, septic shodk or multiple oi^an deficiency ) arising during the ICU-stay. 

Generally all imUviduals bdng allocated to ICUs having a MBL level below SOO 
Xtg/ml should be treated with MBL to reduce the risk of death ftom complicationB 
(sepsis and septic shock) arising during the ICU-stay, independent of thdr specific 
MBL level Consequently, in particular individuals having a MBL level below 400 
ttg/tal will benefit, such as individuals having a MBL level below 300 ng/nd, such as 
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individuala having a MBL level below 200 ng/ml. such as individuals having a MBL 
level below 100 ng^ml, such as individuals having a MBL level below 50 ng/ml. 

Thus, the present inventi(Mi in particular relates to the use of MBL polypq>tide5 or 
blood MBL increasing feotors fer mannJGicturing of a medicament for the treatment 
of individuals having a MBL level in senmx in the range of 0-SOO ng/ml. The com- 
promised condition may be due to the treatments at ICUs, Hjowevear. the condition 
may also be due to a surgical or medical treatment known to be associated wi^ a risk 
of pr<doiiged ICU adxms»oiL 

The MBL deficiency may be without known genesis, either acquired or inherited, 
mdivlduala, having a MBL level bdow 500 ng/ml will benefit from MBL treatment 
in general, in order to preveiri: ICU induced coa£tions. 

According to one embodiment;, the present invention relates to the use of MBL Of 
blood MBL stimulators for the manu&cture of a Kjfc saving drug to treat or Cure a 
oritiqally ill patient 

According to another embodiment, the present invendon relates to a use of MBL or 
blood MBL stimulators for the tnamfacture of a medicament to treat or cure a aili- 
cally ill patient. 

According to yet another embodiment, the present fawention relates to the use of 
MBL or blood MBL stimulatOTS for the manufecture of a medicament to prevent that 
a patient becomes mtical ill. 

According to a fiirther embodiment, the present invention relates to a use of MBL or 
blood MBL stimulators for the manufacture of a medicament to increase the survival 
rate of a oriticaUy HI pati«xt 
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According to a fiirther enabodiment, the present invention relates to a use of MBL or 
blood MBL stimulators fox the manafacture of a medicament to reducing the time a 
critically ill patient ill patient stays within a hosphal, for exan^le within an ICU. 

According to a further embodiment, the present invention relates to a use of MBL or 
blood MBL stimulators for the manufacture of a medicament to prevent treat or cure 
sepsis and/or its mediators^ especially in a ditically ill patients 



According to a fiirther embodiment, the preset invention relates to a use of MBL or 
10 blood MBL stimulators for the maim&cture of a medicament to reduce mortality, 
hospitality stay^ bacteraemia, xxeed for venlilatory support, need for dialysis. 

In a further embodiment of preseott invention» the critically ill patient is a patient in 
need of cardiac surgeiy. 

15 

In a fiirther embodiment of present invention^ the crMcaUy iU patient is a patient in 
need of cerebral surgery. 

In a finther embodiment of present invention, the critically iU patient is a patient in 
20 need of thoracic surgery. 

In a finther embodunent of present invention, the critically ill patient is a patient in 
need of abdonunal surgery. 

29 In a further embodiment of present invention, the critically ill patient is a patient in 
need of vascular surgery. 



Jxk a i^irther exxibodiment of present invention, the critically ill patient is a patiexit in 
need of transplantation 

In a fiirther embodiment of present invention, the critically ill patient is a patient su& 
fering from neurological diseases. 
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la a&rtiier embodiment of present invention, the critically ill patieiit is a patiratt suf- 
fering from cerebral trauma. 

In a jRirtiber embodiment of present invention, the critically ill patient is a patient $uf- 
5 fering from respiratoiy insufficiency. 

In a fiirther embodiment of present invention, the oitically ill patient is s patient suf- 
fering from abdominal peritonitis. 

10 In a fitrther emibodiment of present invention, the critically ill patient is a patient suf- 
feriz^ Smm multiple trauma. 

Ih a fiirtitor «nbodiment of present invention, the critically ill patient ia a patient suf- 
fering from severe bums. 

15 

In a finther embodiment of present invention, the critically ill patient is a patirait suf- 
fering from critical illness neuropathy. 

to a iurther embodiment of present invention, tiw critically ill patient is a patient be- 
20 ing mechanically v^titilated. 

Furlhennore, the present inventiDn relates to a method of sellLng a subatance or a 
composition of said substance, vriiich stimulate the levels of circulating MBL in a 
subject by giving information about their novel utility^ novel activxQr and/or novel 

25 pharmaceutical indications described herein. One metixod of selling such blood MBL 
regulator codd be by telling a person, fbr example a physician^ thai MBL or a factor 
v\rfaich stimulate hepatoc^tes to synthease and/or release of MBL and consequently 
mcrease the level of circulating MBL maybe used to treat critically iU patients or to 
reduce the mortality from complications (sepsis and septic shock) ariang during the 

30 ICU-stay. Alternatively, a method of selling a blood MBL regulators or MBL ooiild 
be by distributing the above advertising and information, whereby the media are bro- 
chures, packaging material which is used for the customer package, any printed ma^ 
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ted^eafilet supplied ynth the drug, or patient inforinatiozi^ labels, web sites> movies, 
advertising movies, videos^ and the like. 



Another method of selling a blood MBL regulators or MBL which ia covered by the 
6 present claims is to support a speaker giving information aboxrt the novel utility, in- 
dication, and action of the blood jglucose regulator aocon^jD^ to the presedot invention 
or to support an author writing an article giving information about the novel utility, 
indication, and action of the a blood MBL regulators or MBL according to ib& pres- 
ent invention. Other variations hereof will be obvious fi>r the dolled art woifceTt for 
1 0 example distribuUcig and advertisem^t as the above. 



MBL 

15 The MBL composidon used to manufacture a MBL medicament may be produced 
from any MBL source available. The MBL source may be natural MBL, whereby the 
MBL polypeptides are produced in a natiive host orgazunmi^ meanuc^ that MBL is 
produced by a cell normally expressing MBL, One usual method of produdng a MBL 
composition is by extraction of MBL from human body liquids^ such as semm or 

20 plasma. 



In another aspect the MBL polypeptide oligorn^ are produced by a host organism 
not natively expressing a MBL polypeptide, such as by recombmaut technology. 

25 In a first embodiment the MBL source may be serum, from which an MBL cotnposi- 
tion is obtained by pmSyijag serum, plasma, milk product, colostrum or the like by a 
suitable purification method, such as affinity chromatography using carbohydrate- 
derivatised matrices, such as mannose or maiman matrices. Sudh a method is dis- 
cussed in W099/64453 which is hereby incorporated by reference. 

30 

The MBL composition used to manufacture a MBL mesUcament prd^ably comprises 
MBL oligomers having a size distribution substantially identical to the sizse distribu- 
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tion of MBL in senim, such as a size distribution profile at least 80 % identical to the ^ 
size distribution profile of MBL in seium, more prefened a siae distribution profile at ^ 
least 90 % identical to the size distribution profile of MBL in serum, more preferred 
a size distribution profile at least 95 % identical to the size distribation profile of 
MBL in serum. 



The niatrix may be derivatized with any carbohydrate or carbohydrate mbrture 
Whereto MBL binds. The matrix is preferably a njannose-, a fucose, a N-acetyl- 
ghicosamin or a glucose derivatized matrix, such as most preferably a mannose raa- 
10 tiix. 

The selecrivity of the carbohydrate-derivatized matrix is obtained by securing that 
the matrix as such, Le the un-derivatized matrix has substantially no affinity to MBL 
polypeptides. This may be ensured when the matrix as such is carbohydrate-free. 

15 

The matrix may be in any form suitable for the chromatogrJQ)hy, mostly in the form 
of beads, such as plastic beads. 

After application of the MBL source the column is washed, pretferably by using non- 
20 denaturing bufibrs, haying a compo^on, pH and ionic strei^ resulting m elimina- 
tion of or lowering of the amount of contaminating proteins, without ehrting the 
MBL. Such as buffer may be TBS <10 tnM Tris, 145 mM NaCl. pH 7.4) with cal- 
wam ions added. Ehition of MBL is performed with a sdective desorbing agent, ca- 
pable of efficient ehition of MBL, such as TBS, with added BDTA, sod MBL oK- 
25 gomers are collected. Such a purification metiiod is described in International patent 
application (WO0070043 and W09937676). 

In a prefenred aspect a cUnioal grade MBL composition is obtained by using an MBL 
source produced by recombinant technology, wherwn tiie MBL source is the culture 
30 media from cultuiing of MBL produdag cdOs. 
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Thus, the present iiwentioia encoxnpasses MBL produced by a process of ptodwang a 
human reconibuiant mannan binding lectin (ISfflL) polypeptide, conqpiising the steps 

«P. 

5 - preparing a gesne expression constmct conqjrising a DNA sequence eocodii^ 

a human MBL polypeptide or a fimctionBl equivalent thereof 

• transfbnmng a host cell cuhure with the construe^ 

1 0 - cultivating the host cell culture, thereby obtaining expression and secretion of 

the polypeptide into the cultoire rasdium, followed by 

- obtaining a culture medhim compdising bumaa recombinant MBL polypep- 
tides. 

IS 

The culture medium comprising the human reoombinajut MBL polypeptides may then 
be purified as described above. 

The gene expression construct may be produced by conventional methods kaown to 
20 the skilled person, such as descdbed in US patent No. 5,270.199. 

la another embodiment the gene expression construct is prepared as desCTibed in 
Danish Patent application No: PA 1999 00668 or in Interaetional patent plication 
(WO0070043) having the title TlBconabinaiit munan Mannan Binding Ledin'O- 

25 

The expiessioiJi is preferably carried out in e.g. manmialian cells, the preparation ac- 
cording to the invention results fiom the use of an expression vector comprising m- 
tron 5equ«ice(s) firom an MBL gene and at least one escon sequence. B«garding the 
transgenic animals as expression system this term is in this oont<»a animals which 
30 have been genetically modilBled to contain and espress the human MBL gene or 
jSragmoats or mimics hereof 
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In addhioa to the purificatiDa method h is prefed^ th$i ihi^ g^e esq^x^^ion con- 
struct and the host cell also favouis productioa of higher oligomers, which ha$ been 
found to be possible by using a gene e?q)re5sion construct comprising at lea^st one 
intron sequence from the human MBL gene or a functional equivalent thereof. 

In particular the MBL composition is used for treatment and/or prophylaxis of sepsis, 
septic shock or multiple organ failure which occurs in patients treated ^villitn the jba- 
tensive care unit (ICA). Such patients may have post-surgpical critical illness, post- 
traumatic critical illness or patients on ventilator in the ICU. 



It is an object of present invention to use the MBL composition in a Uj^ saving 
treatment of critically ill patients. 

A still fhrther object of present invention is to use the MBL con^sition to reduce 
the time a cnlically ill patients stays within a ICU. 
1 5 Another object of present invention is to use the MBL conq}osition to suppress states 
of a&psiSf septic shock or multiple organ failure. 

Another object of present invention is to use the MBL composition to reduce the risk 
or likelihood from multiple organ feiluie with a proven septic :focu3 on post-mortem 
escamination in a critically 111 patient. 
20 Another object of present inv^on is to use the MBL composition to reduce the 

mortality, for example, in hospital mortality, in a oitically ill patient. 

Another object of the present invention is to use the MBL compoffltion to reduce the 

likelihood of organ replacement therapy and/or organ fiiilure (for instance renal) in a 
critically ill patient 

25 Another object of present invention is to use the MBL composition to reduce the 
likelihood of hypeibillirubinemia in a critically ill patient. 

Another object of present invention is to use the MBL composition to reduce the 
likelihood for blood stream infections in a critically ill patient. 
Another object of present invention is to use the MBL composition to reduce the 
30 likelihood of disturbance in markers of inflammations and/or inflammatory response 
in a criticaHy ill padent 
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Another object of present invention is to use the MBL corapositiou to reduce the use 
of antibiatics in a crrtically ill patient. 

Another object of present Invention is to use the MBL composition to reduce the 
likelihood of a critically ill patient havmg repetitive positive EMGs. 
Another object of present invention is to use the MBL composition to reduce the 
amount of red cell trans£isioa in a critically ill patient. 

Another object of present inveirtion is to use the MBL composition to reduce the 
need for invasive treatment in a critically ill patiexit. 

Compositioiui 

The medicament containmg MBL may be produced by using the eluant obtained 
from the a£Bnity chromatography as such. It is however preferred that the eluant is 
subjected to fUrther purification steps before b^ng used. 

In addition to the MBL polypeptide oligomers, the medicament may comprise a 
pharmaceutically acceptable carrier substance and/or vehicles. In particular^ a stabi- 
lising ai^nt may be added to stabilise the MBL proteins. The stabilising a^nt may 
be a sugar alcohol, saccharides, protrins and/or aminoacids. An e«;ample of a stabi- 
lising agent may be albumin. 

Other conventional additives may be added to the medicament dq}ending on admini- 
stration form for example. In one raabodim^ the medicament is in a form suitable 
for injections* Conventional cairia- substances, such as isotonic saline, may be used. 

In another embodiment the medicamexit is in a form suitable for pulmonal admini- 
stration, such as in the form of a powder for inhalation or creme or fluid for topical 
application. 

The route of administration may be any suitable route, sudti as intravenously, inctra- 
musculaily, subcutanously or intradermally. Also» pulmonal or topical administTMioix 
is envisaged by the present invention. 
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In particular the MBL coxmposhion may be adroinigtered to prevent aixd/or treat "ICU 
complications" in patients having cUnical syroptoms associated with congenital or 
acquired MBL defidency or being at mk of djeveloping such symptoms. 

The MBL composition may also be administered sinxultaneously, sequentially or 
separately yrath anotibtor treatment. 



The MBL composition is administered in suitable dosages, in particularly it is ad- 
10 nAiistedred at ICU admission and mamtained once, twice or thrice a wedc at least 
during a part of the stay at ICU, preferably during tibie viboU ICU poiod. 

Normally firom 1-100 mg is administered per dosage, sucto as from 2-10 mg, mostly 
from 5-10 mg per dosage. For other indications the dosa^ regime my vary. 

15 

The use of a MBL composition may also be In a Idt-oifparts fiarther comprising an 
anti-fijnga], anti-yeaist, anti-bacterial and/or anti-vkal medicament. The anti-viral 
medicament noay be a medicament capable of virus attenuation and/or eUmiiMtiOtt. 

20 lbs invention also relates to an a^ect of using a measurement of the MBL level as a 
prognostic maxfcer ftw the risk of the faidividual of acquking ICU complications and 
thereby an indicative of the need for treatment. In particular a MBL level below 
500 qg^ml is a prognostic mazkor hidicative for treatment vnUb MBL. 

2S Thus, tibe present inv«xdoni also relates to a method of usmg a MBL polypq>tide 
composition fi)r preventing and/w reducing "ICU compliostiwas" in an Individual, 
tihe mediod comprising the steps oR 

i) deteraiming senim levels of MBL polypeptide in an in«fi.vidual, 

30 

ii) esdmating the probsibility of the occurrence of ICU complications in the 
individual, and optionally. 
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admuusterii^ a MBL polypeptide coiqposition to Hb^ in^vidual 

The MBL level is measured in serum or plasma, a»d may be deterroiixed by twrae re- 
5 solved iramunofluorescent assay (IKIFMA), ELESA, RIA or nephelometiy. 

Also the MBL levels may be inferred from ajialysis of genotypes of the MBL genes. 



10 The invention has now been explained and aocounted for in various aspects, but ad- 
ditionally it will be illustrated below by figure 1 and 2 and tabte 1 and the non- 
limiting examples of preferred embodtmenta. 



F^reLegeads 



FiBureH; 

Serial measurements of mannan-binding lectin (MBL) concentrations in patients re- 
ceiving prolonged (> 5 days) intenrive care. Bars ngK^xAb medians, boxes IQBa 
and wMskers the 10* and 90?* peroentiles. P value refers to Friedman's test for sev- 
20 eral related samples 

Figure 2: 

RdiatLve change in MBL concaotrations from day I (A%) in patients rec^i^ iwo- 
longed intoosive care. 

25 



Bxample 

The following example demonstrates the results of an examination of the infiuence of 
30 MBL defidency on oiHcomefbr individuals admitted to intensive care uiitts. 
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The study encompasses examination of 243 patients on wiechanical veirtilalion ad- 
mitted to theDepaitment of Intensive Care Medicine, Uffloveirsity of Leuvexx, Leuven, 
Belgium. All patients included in this study received intensive care for more than 5 
days. 

Blood stream infection was defined by a blinded investigator as the presence of bac- 
terial pathogens, excluding contamination according to strict aiteria (Weinstein MP 
et al CUn. Infect. Dis. 1997; 24 (4): 584 - 602. ), in blood cultures obtained when 
central body temperature steeply rose above 38.5'*C. The use of antibiotics was re- 
corded as the total number of days on any systemic antibiotic treatment. The number 
of days during which leukopenia (<4000 cells/iil} or leukocytosis (>12000 cells/fAl) 
was present, and the number of days during wMch an episode of hypotherwia 
(S36*^C) or hyperthermia (^8*C) occurred, were also analysed, TThe ixMsidewioe of 
acute renal failure requiring renal replacement therapy was recorded. Weekly EMG 
screenings were performed for the diagnosis of crWcal illness polyneuropathy. The 
cause of death for all patients who died was established clinically by the attending 
physician and confirmed on postrmortem examination by a pathologist \^o wai^ xOh 
aware of treatment assignment 

MBlr measurements 

Blood samples were drawn within 24 h after admission to the ICU (baseline)^ and 
subsequently on days S and IS and/or the last day of intensive care (ie. the day of 
discharge or death) for detemunation of serum MBL. 

Serum MBL concentrations were measured using time-resolved immunofiuo- 
rometric assay (TRIFMA) (Tbiel S et al, finmunology 2002; 204 ). Microtiter wells 
(fiuoroNunc^ Nunc, Denmark) were coated with maiman followed by incubation with 
diluted test samples and standards. 

After wasliing^ europium labelled monoclonal anti-MBL antibody (131-1, Immuno-* 
lex, Deiraiark, labelled with europium using reagents from Wallao Oy> Finland) was 
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added, and after incubatioii and washing fluorescence enhanceraexit solution was 
added (Wallac) and the plates were read on a lime resolved fluorometre (DeljBa 1232, 
Wallac). The calibration curve was nxade using dilutions of one plasma, which was 
kept aUiquoted at -SO'C. The concentration of MBL in this plastna (3.6 jig/ml) was 
6 detennined by comparison with highly purified MBL> which was quantified by 
quantitative amino add analysis. 

An alternative TRIFMA for analysing the MBL is coating Microtitre wells (fluoio- 
IsTunc, Nunc» Kamstmp, Denmark) with antibody by incubation overnight at room 

10 twapeiature with 500 ng anti-humanMBL antibody (Mab 131 -1, Statens Serum In- 
stitut, Copenhagen, Denmark) in 1 00 pfPBS (0. 14 M NaCl, 1 0 mM phosphate, pH 
7.4). Adfter wa*L with Tweenecontauiing buffer CTBS, 0.14 M NaCl, 10 mM 
TnsAEICI, 7.5 mM NaN3».pH 7.4 with 0.05% TwwaZO) test samples (plasma 1/20) 
and calihrator dihitions can be added in TBS/Tweenwitai extra NbQ to 0.5 M and 1 0 

15 mMEDTA. 

After overnight incubation at 40C and wash, the developing europwm-labdled 
anti-body (1 2.S ng Mab 131 -1 labeUed with the Eu-containing chelate, isothiocya- 
nato-benzoyl-dietbylene-ttiainine-tBtra acetic add, according to the manu&cturer, 
Wallac,TuTku, Finland) can be added in TBS/Tween with 25 pM EDTA. 
20 Following incubation for 2 h and wash, fluoicsoonoc enhanCezaent SoIutiTOi is 

added CWaUac) and the plates are read on a time resolved fluorometre (Delfia 1232, 
Wal-kc). The calibratioQ curve is made usdng dilutions of one plasma^ which is kept 
d-liquotodat-BOC. 

25 Collected blood fijr TRIFMA analysis is drawn mto evacuated glass tubes containmg 
]^TA (final concentration about 1 0 mM). The pteBma. is aliquoted and kqpt st -SO'C 
until assay. Plasma samples are similarly obtained ftom healthy blood donors. The 
potie&tB aie fi^ee of in&ctiona at the lime of blood samplii^. 
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Statistical analysis 

Changes in MBL concentrations over time duriDig the ICU-stay were analysed by 
Friedman's test. Spearman correlation with two-tailed probability values wa» used to 
estimate the strength of assodation between variables. The impact of baseline MBL 
level on outcome variables (mortality, acute renal failure, bacteremia, prolonged 
need for antibiotic treatment, polyneuropathy) was assessed by multivariate logistic 
regression analysis. In addition, multivariate logistio regression analysis was used to 
assess whether the changes in MBL over time explained cliiucal outcome variables. 
Bata are ^ven as mecUans with interquartile ranges unless specified otherwise and 
statistical significance was assumed for P < 0.05. AU statistical calculations w^re 
performed with Statview 5.0.1. for Macintosh (SAS Institute Inc., TSTorfh Carolina, 




USA). 
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Resnlts 



Clinical patient otaaracterig tica and outcome 

Of the 243 patients included in the study 49 died during intensive care. The cause of 
S death was multiple-orgaii feilui-e with or without a proven sqptio focu8» acute cardio- 
vascular collapse and severe brain damage. 

Bacteraemia occurred in 25% of the patients. The patients received treatment with 
antibiotios for a median duration of 12 (IQR 6-21) days, leuoopenia or leucoeytosis 
was present for a median of 6 QQJk 2-13) days and hypo- or hyperthermia for a m&- 
1 0 dian 10 (IQR S-1 6) days. 



Serum MB! , ni^fi.iff*f;yit^nti« 

Upon ICC admiBsion, the acwrage seruro MBL concentration was 820 [IQR 241- 
1518] jig/1 which is comparable with the level documented in healthy Danish and 
16 British subjects, nie number of patients with a baseline MBL level below 500 ng/ml 
and below 50 ng/ral was 40% and 8.9%, respectivcay. 

Analysis of the treated patients, non-survivors revealed wgnificantly lower baseline 
MBL concentrations as compared with survivors ($87 PQR 190-1289)) jigrt vs. 897 

20 [IQR 246-1686] |ig/l, respectively, P=0.04, Table 1). The jSwJtion of paideirts with 
MBL concentradons below 500 ng^ml was 54 % among non-survivors as oon^ared 
to 36 % among survivors CP=0.02). The flraction of patients with MBL concentrations 
below 250 ng/nal was 34 % among non-survivors as compared to 25 % among snrvi- 
vorsj and the fraction of patients with MBL concooctrations below 50 ngi^ml was 14 % 

25 among non-survivors as ootapaced to 7 % among survivOTS. 

The MBL concentrations mcreased significantly with time in inteuMve care 
OP<0.0001, figure 1). This rise was independent of the basdUne MBL concentration, 
and mostly attributable to the survivors. Patients who developed bacteremia revealed 
30 a lower rdstive increase in MBL levels on day 15 conopared to those who did not 
develop bactoemia (^0.02). 



22. Sep. 2002 21:57 +iLJ6 326515 ^ Nr. 2996 P. 33/43 

28 



I>iscu8Sion 



Protracted critical tUness Is associated vnlii substantial metabolic and immiuiolo^cal 
5 derangement and a high risk of death ( Van deaBerghe G. et aJ 2000; 143 (1): 1 - 

13; Van den Berghe G. ct al. "N Engl J Med 2001;345(19):1359-67; Takala J, et aJL N 
Engl J Med 1999-,341(ll):785-92) ). We observed that low o»-!MJOTiBBTOxx concentra- 
tidis of MBL may predict a poor outcome Hmong patioots treated with intensive 
care 

1Q 

McxB than two-thirds of patients adsoitted to intendve care units develop signs of the 
systeaxic inflammatoiy response syndrome (SIRS) (Brun-Buisson C. latensive Care 
Med 2000; 26: S64-S74 >, dither caused by infbction or tissue daina^ and a sob- 
standal nuinba- of these patients progress to shodls: snd nmltiple-organ fkilure. 

15 

A number of publications have Farted a possible association between low levels of 
MBL and increased risk of infections particularly in patients viho ere immonocojooh 
promised, such as children with immature antibody repertoire (Koch,-A et al. JAMA. 
2001 Wfar 14; 285(10): 1316-21), patients with AIDS (Kelly»-P. et al Oastioenterol- 
20 ogy. 2000 No^ 119(5): 1236-42.GastFoentegrQlogyX or patients with malignancies 
reodving chemotiierapy or stem cell transplaxxtation (Netib^-O; et al X^cet. 2001 Aug 
25; 358(9282): 614-8; Petershind^-N-A; Koch,-C; Jensenius,-J-C; Thiel,-S Lancet. 
2001 Aug 25; 358(9282): 637-8; MuUi£han,-Charle&-G, et al. Blood. 2002 May IS; 
99(10): 3524-9.). 

25 

la preseDt invention the current analysis of the 243 ICU trested patients Haat w«re not 
previously hnmunocompremised revealed tliatMBL levels on admission were almost 
three times high^ in survlvora than in non-survivors, in fiivour of a vulnerability 
^sodated wttii low MBL levds in critically ill patients who are immunoconqieteut. 
30 The association betwesm low levels of MBL and outcome of treated ICU patients was 
not restricted to severe MBL deficiency but was evident even vrhen using a concen- 
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tratioa of <S00 ng/ml as a cut-off level for &mctiojaal MBL deficieflnqr as previously 
suggested by Peterslund ef al ( Lancet. 2001 Aug 25; 358(9282): 637-8). 



5 In conclusion low levels of MBL may predict a poor outcome in protraxited critical 
illness. 
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DiedinlCU 


ICU survivor 


P 


All patients 




ts=49 


n-194 




MBL concentrations 
(|ig/l, mfidiBn [IQR]) 


Day 1 


387 (190-1287) 


897 (246-1686) 


0,045 


Day 5 


460 (158-2140) 


1321 (346-2706) 


0.012 




Day 15 


1855 (181-2594) 


1934 (322-3574) 


0.376 




Last Day 


990 (240-2408) 


1960 (569-3848) 


0.002 



Table 1 : Serial measurements of MBL concentrations in patients undergoing pro» 
longed intensive care treatment. 
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MANNAW-BINDING LECTIN 



Claims 



1 . Use of a regulator of blood marinan-binding lectin (MBL) In the manufac- 
ture of a medicament to treat critically III patients. 

2. Use of a regulator of blood MBL of claim 1 . in the manufacture of a me- 
dicament to proprfiyladlcally treat critically ill patients. 

10 3. Use of a regulator of blood MBL of claim 1 . in the manufacture of a me- 
dicament to ameliorate or cure critically ill patients. 

4. Use of a regulator of blood MBL of claim 1 , in the manufacture of a life 
saving drug to prophylactlcally treat or to cure critically ill patients. 

5. Use of a regulator of blood MBL of claim 1 , In the manufacture of a me- 
15 dicament to increase the survival rate in c^tical ill patients. 

6. Use of a regulator of blood MBL of claim 1 . In the manufacture of a me- 
dicament to reduce the time a critically ill paUent stays, within the hospital, 
for example within the intense care unit . 

7. Use of a regulator of blood MBL of claim 1 . in the manufacture of a me- 
20 dicament to treat or cure systemic inflammatory response syndrome 

(SIRS) in criUcally III patients. 

8. Use of a regulator of blood MBL of claim 1 , in the manufacture of e me- 
dicament to prevent, treat or cure sepsis in a critically ill patient. 

9. Use of a regulator of blood MBL of claim 1 , in the manufacture of a me- 
25 dicament to reduce mortality, hospital stay, bacteraemla, need for dialysis 

and need for ventilatory support in a critically ill patient. 

1 0. Use of the regulator of blood MBL according to any of the claims 1 to 9, In 
the manufacture of a medicament to prophylactically or therapeutically 
treat individuals in the ICU having semm levels of MBL below 500 ngfml 

30 1 1 .Any of the claims 1 to 10. wherein the blood MBL regulator is a com- 
pound of the group of biologically active substances, which stimulate 
hepatocT/tes to syntheslse and/or release of MBL . 
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12. Any of the claims 1 to 1 0, wherein the Wood MBL regulator is growth 
hormone or a bioactive derivative thereof. 

13. Any of the claims 1 to 10, where'm the Wood MBL regulator Is a mannan- 
bindrig lectin (MBL) polypeptide. 

5 14. Any of the daims 1 to 1 0, wherein th© blood MBL regulator ie a cotnposi- 
lion comprising at least one mannan-blndlng lectin (MBL) polypeptide 
monomer, or at least one manr\an-binding lectin (MBL) polypeptide oli- 
gomer comprising or at least on© mannan-binding lectin (MBL) polypep- 
tide monomer. 

10 15. Any of the claims 1 to 10, wherein the composition comprises at least one 
mannan-binding lecUn (MBL) polypeptide oligomer comprising at least 
one mannan-binding lectin (MBL) polypeptide monomer. 

16. Any of the claims 14 to 1 5, wherein said oligomer is preferably selected 
from the group of oligomers consisting of tnmers, tetramers, pentamers 

15 and/or hexamers. 

17. Use of any of the claims 1 to 16, wherein the medicament is for the pre- 
vention of fatal outcome during intensive care treatment of an individual. 

18. Use of any of the claims 1 to 16, wherein the condition is sepsis. 

19. Use of any of the claims 1 to 16, wherein the condition is septic shock. 
20 20. Use of any of the claims 1 to 1 8, wherein the "condition" Is multiple organ 

failure 

21 . Use of any of the claims 1 to 16, wherein the "condiUorf" is post-surgical 
critical illness. 

22. Use of any of the claims 1 to 16, wherein the "condition" is post-traumatic 
25 critical illness. 

23. Use of any of the claims 1 to 16, wherein the patient is a patient In need 
of cardiac surgery, cerebral surgery, thoracic surgery, abdominal surgery, 
vascular surgery, or transplantation, or a patient suffering from neurologi- 
cal diseases, cerebral trauma, respiratory insufficiency, abdominal perlto- 

30 niiis, multiple trauma, severe bums. 

24. Use of any of claims 1-16 in a Wt-of-parts further compriairtQ anti-bactertal, 



anti-viral or anti-lungal medicamenL 
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26. The us© of the claims 13 to 16. wherein the MBL polypeptide monomer or 
the MBL polypeptide oligomer is produced in a native host organism. 

26. The use of claim 25, wherein the native hosts organism is a human eel! 
natively expressing the MBL polypeptide monomer or the MBL polypep- 
tide oligomer. 

27. The use of claims 13 to 16, wherein the MBL polypeptide monomer or 
o I^BL polypeptide oligomer is produced by a host organism not natively 

expressing an MBL polypeptide. 

28. The use of claims 13 to 16, wherein the MBL polypeptide monomer or the 
MBL polypeptide oligomer is produced by a method comprising at least 
one step of recombinant DNA technology in vitro. 

29. The use of any of claims 26, 27 and 28, wherein the production of the 
MBL polypeptide monomer or the MBL polypeptide oligomer is controlled 
by an expression control sequence not natively associated with MBL 
polypeptide eiqpresslon. 

30. The use of any of claims 26 to 29, wherein the MBL polypeptide monomer 
or the MBL polypeptide oligomer is Isolated from the host organism. 

31 .The use of any of claims 26 to 29, wherein the MBL polypeptide monomer 
or the MBL polypeptide oltgom^ is Isolated by a method comprising at 
least one step involving afTmity chromatography. 

32. The use of claim 31 , wlierein the affinity chromatography atep Is capable 
of Isolating MBL polypeptide trimers, tetramers, pentamers and/or hex- 
amers from a composition further oompri^ng additional MBL polypeptide 
oligomers and/or MBL polypeptide monomens. 

33. The use of any of daims 26 to 32, wharain the MBL polypeptide monomer 
and/or the MBL pol^eptlde oligomer is free from any impurities naturally 
associated with the MBL polypeptide when produced In a native host or- 
ganism. 

34. The use of any of the dalms 13 to 23, wherein the MBL polypeptide 
monomer is a mammalian MBL polypeptide morw>mer. 

35. The use of daim 34, wherein the mammalian MBL polypeptide monomer 
is a human MBL polypeptide monomer. 
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36. The use of any of the daims 13 to 23, wherein the MBL polypeptide oli- 
gomer comprises MBL polypeptide monomers according to any of claims 
32 to 34. 

37. The use of claims 1 to 36, wherein the medicament Is administered to the 
6 Individual prior to another treatment at ICUs. 

38. The use of claims 1 to 36, wherein the medicament is administered to the 
Individual simultaneously, sequentially or separately with another treat- 
ment. 

39. The use of claim 1 to 36, wherein the medicament is administered to the 
10 Individual prior to, during and after said other treatment, 

40. The use of any of the preceding claims, wherein the treatment is a pro- 
phylactic treatment. 

41 - The use of any of claims 1 3 to 40, wherein the medicament is a booster of 
MBL polypepUde senium levels in an individual having MBL polypeptide 
15 serum levels below a predetermined minimum MBL polypeptide serum 

level. 

42. The use of any of the claims 1 to 41, wherein the individual has serum 
levels of MBL polypeptide Is below 500 ng/ml. 

43. The use of any of the claims 1 to 41 , wherein the individual has serum 
zo levels of MBL polypeptide below 400 ng/ml. 

44. The use of any of the daims 1 to 41 , virherein the Individual has serum 
levels of MBL polypeptide below 300 ng/ml. 

45. The use of any of the daims 1 to 41 , wherein the individual has serum 
levels of MBL polypeptide below 200 ng/ml. 

25 46. The use of any of tiie daims 1 to 41 , wherein the individual has serum 
levels of MBL polypeptide below 1 00 ng/ml. 

47. The use of any of the daims 1 to 41 , wherein the individual ha© serum 
levels of MBL polypeptide below 50 ng/ml. 

48. The use of any of the preceding claims, wherein serum or plasma levels 
30 of MBL polypeptide In the individual are detenmlned by quantitative analy- 
sis. 
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49. The use of the claims 41 to 48, wherein the analysis comprises at least 
one of ELISA, TRIFMA, RIA or nephelometry. 

50. Method of using a WIBL polypeptide composition for preventing and/or 
reducing inflammation and/or death in an individual, the method oompris- 
ing the ^ps of: 

i) determining serum levels of MBL polypeptide in an individual. 

ii) estimating the probability of the occurrence of intensive care com- 
pllcationd in the individual, and optionally. 

iii) administering a MBL polypeptide composition to an individual. 

51. Advertising media and material and ir^formatlori media and material having or 
giving information about the indications and utilities of a regulator of blood MBL 
levels, preferably MBL itself or any of said regubtors or their oompositfons de- 
scribed in any of the claims 1 to SO. 

52. A method of selling a regulator of btood MBL levels, preferably MBL itself or any 
of said legators or their compositions described in any of the claims 1 to SO by 
giving information of about the indications and utilities. 
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MANNAN-BUTOING LECTIN 




The present invention pertains to the use of a blood maxman-bixiding lectin (NABL) regulator 
for the tnanu&cture of a life saving drug to treat or caire a critically ill patient It fiirther claims 
the use of measurements of MBL to predict mortality in critii;aUy ill ICU patients. One further 
aspect of present invention is to the use of monomers and oligomers of MBL bx prophylactic 
and/or oiratih^e treatment of patients admitted to intensive care units (ICUs). 
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Figure 1. 
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Figure 2 
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